To date, research has rarely considered the role of health in shaping characteristics of the neighborhood, including mobility patterns. We explored whether individual health status shapes and constrains where individuals live. Using the National Longitudinal Study of Adolescent Health data, we examined whether 16 health indicators predicted moving, move quality, and desire to move. 3.8% of adolescents (n ¼490) reported a move in the past year. In the unadjusted models, 10 health indicators were associated with moving; the magnitude of association for these health indicators was similar to socio-demographic characteristics. 7 of these health-moving associations persisted after adjusting for covariates. Health was also associated with moving quality, with a greater number of past year health problems in the child being associated with moving to a lower income neighborhood and parent disability or poor health being associated with moving to a higher income neighborhood. Almost every poor health status indicator was associated with a greater desire to move. Findings suggest that health status influences moving, and a reciprocal framework is more appropriate for examining health-neighborhood linkages.
Introduction
For almost a century, scholars have examined neighborhoods as a determinant of individual well-being (March et al., 2008; Kawachi and Berkman, 2003; Faris and Dunham, 1939; Silver et al., 2002; Jencks and Mayer, 1990; Mayer and Jencks, 1989) . To date, evidence has accumulated to suggest that multiple dimensions of the neighborhood are associated with mental and physical health outcomes across the life course, even after adjusting for individual-level attributes (Ahern and Galea, 2011; Galea et al., 2005 Galea et al., , 2007 Mair et al., 2008; Theall et al., 2013; Leventhal and Brooks-Gunn, 2000) . The hypotheses underpinning these "neighborhood effects" studies have been that economic (e.g., levels of poverty in the neighborhood), social (e.g., perceptions of safety, social control, social cohesion), and physical features (e.g., quality and maintenance of property) of neighborhoods contribute to patterns of health and illness (Diez Roux and Mair, 2010; Brenner et al., 2013; Browning and Cagney, 2003) . These findings have been detected among studies using different study designs and multiple measures of the neighborhood environment. Although prior studies have generally found that the effect of neighborhoods on health is small, these studies do suggest that there may be identifiable and malleable predictors at the neighborhood level that could be intervened upon to shift the distribution of health problems in the population.
One of the most fundamental concerns with interpreting prior results from neighborhood effects research, particularly in nonexperimental or observational studies, relates to selection effects, or the sorting of individuals by neighborhoods. Critics have argued that observed neighborhood-health associations may not be due to neighborhoods causing people to become ill, but rather can be explained by people selecting neighborhoods based on their health status, behaviors, or other structural factors. In other words, health status and health behaviors may shape the composition, or characteristics of individuals, in a given neighborhood. As a result, a major concern of prior studies is that reported neighborhood effects on health may not be real, but rather an artifact of the failure to statistically control for variables that cause individuals to select neighborhoods on the basis of their previous health status or conditions (Subramanian et al., 2007) .
There is a rich history of work illustrating that a range of personal factors, such as race/ethnicity, socioeconomic status, and marital Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/healthplace status, as well as neighborhood or structural features, such as levels of discrimination, housing prices, and distribution of resources, have shaped and constrained where individuals live. For example, local access to high paying jobs (Wilson, 2011) , housing quality (Epstein, 2003) , housing supply (Woldoff and Ovadia, 2008) , and policies related to housing discrimination (Teater, 2009 ) have all been shown to restrict residential possibilities and promote segregation particularly among minorities and low-income families. As a result, there are concentrations of people within specific communities who share similar features with respect to race and socioeconomic status (Ioannides and Zabel, 2008) .
In this study, we explore whether individual health status is one of the characteristics that may further shape and constrain where individuals live. Beyond simply providing new knowledge to better understand potential neighborhood selection effects, or conceptualizing prior health status as a nuisance variable when studying neighborhood effects, we think examination of the role of health on neighborhood mobility is useful in its own right for several reasons. To date, very little research has considered the "health to neighborhood" relationship, or the role of health on shaping characteristics of the neighborhood, including mobility patterns. Instead, the majority of prior studies have focused solely on the role of neighborhoods on health. As the relationship between neighborhoods and health is likely bidirectional (Dunn et al., 2014) , with neighborhoods shaping health and health status determining the composition and characteristics of neighborhoods, we think greater exploration of both directions of this bidirectional relationship would be informative for understanding the role of social determinants and health and identifying opportunities for intervention. For example, a greater understanding of the "health to neighborhood" relationship could increase knowledge of the consequences of health on mobility and may help identify potential intervention targets to optimize neighborhoods and reduce risk for illness.
Empirical studies examining how residents' health status influences their choice of neighborhood environment are rare and findings are sometimes mixed (van Lenthe et al., 2007; Verheij et al., 1998) ; however, extant studies suggest that wellbeing may play a role in choosing a neighborhood or in residential mobility. At least three different sources of prior studies are consistent with such a hypothesis. The first source of evidence comes from quasi-experimental and experimental studies of residential mobility, including the Gautreaux Program, which resulted from a court order to reduce discrimination in the location of new housing projects (Rosenbaum, 1995) , and the Moving to Opportunity (MTO) experiment (Sampson, 2008) , which was a large randomized control trial examining the impact of housing vouchers. In both studies, researchers found that certain individuals were more likely than others to be motivated to move. Regardless of whether they were assigned to the experimental or control group (Rosenbaum, 1995; Ludwig et al., 2008) , the results of the MTO project showed that two-thirds of the control group moved between waves of data collection (Feins and Shroder, 2005) . Thus, even in experimental studies, individuals choose their residence.
Second, observational studies examining aspects of residential mobility (e.g., frequency in change of residence) by health status have found more mobility among adults with depression (Sampson and Sharkey, 2008) , and children with poor health (Busacker and Kasehagen, 2012) , even after adjusting for sociodemographic factors. Overall, the literature describing the relationship between mobility and health has focused largely on mental health compared to other health problems (e.g., Jelleyman and Spencer, 2008) .
Third, the strongest evidence investigating the relationship between health status and locale comes largely from studies of changes in geographical location on a large scale (e.g., moves to new states or countries) that examine associations between health and moving using cross-sectional methods (e.g., Piro et al., 2007) . Most of the work on migrations has been conducted in areas of political, and massive social unrest that led to mass emigration (e.g., Erlanger, 2011) . Studies of large scale migrations have found differential characteristics of migrants by health status when age is accounted for, with young migrants having better health than non-migrants and older migrants having poorer health than non-migrants (Bentham, 1988; Findlay, 1988; Halliday and Kimmitt, 2008; Larson et al., 2004) . Movements of particular age groups in or out of a neighborhood contribute to the observed concentration of positive health status within affluent areas and the concentration of negative health status among deprived areas (Connolly et al., 2007) . Thus, regardless of the direction of the health status, it appears that health is influencing the choice to move. Moreover, studies have also found that migrants are selective in their choice of destination, with health status influencing the decision of where to move (Larson et al., 2004) . Migrants who move from lower to higher socioeconomic neighborhoods have also demonstrated better health (prior to moving) than those who move from higher to lower socioeconomic locations (Norman et al., 2005) ; this particularly refers to individuals with chronic health conditions (van Lenthe et al., 2007; Cox et al., 2007) .
Outside of this body of research, knowledge is limited concerning whether people with specific health problems are more likely to live in certain residential environments, especially high poverty neighborhoods. Increasing knowledge in this area is crucial to understanding not just the magnitude of potential neighborhood selection and how to interpret prior and future "neighborhood effects" studies, but is also an important dimension in unpacking the complex relationship between health and neighborhoods. To address these gaps, this study used nationallyrepresentative data to examine whether parent-or childreported health problems were associated with moving to a new neighborhood. In the current study, we examined the independent contribution of health and socioeconomic factors to neighborhood choice, as defined by moving, move quality, and desire to move. We examined whether individuals with health problems were more likely than their healthy counterparts to report (a) moving to a new neighborhood, (b) moving to a neighborhood with greater levels of poverty, and (c) a desire to move from their current neighborhood.
Methods

Sample and procedures
Data came from the National Longitudinal Study of Adolescent Health (AddHealth), a United States nationally-representative longitudinal survey of adolescents (Harris, 2013) . AddHealth recruited a school-based sample of adolescents in grades 7 through 12 and has followed respondents for a total of four waves into young adulthood. At Wave 1, 20,745 adolescents participated in a detailed in-home interview. In addition, 17,670 parental caregivers completed a Wave 1 survey. At Wave 2, which was completed approximately one year after Wave 1, 14,738 in-home Wave 1 respondents were interviewed. behaviors. General health status was ascertained by the item: in general, how is your health (0 ¼ good/very good/excellent health; 1 ¼fair/poor health)? Frequency of health related absences from school were derived from two questions: in the past month, how often did a health or emotional problem cause you to miss: (1) a day of school, or (2) a social or recreational activity (0 ¼ none/just a few; 1¼ about once a week to every day)? Injury-related health was captured by the degree of seriousness of the worst injury during the past year (0 ¼very minor or minor; 1 ¼serious to extremely serious). Physical disability was captured with the item: do you have difficulty using your hands, arms, legs, or feet because of a permanent physical condition (0 ¼ no; 1 ¼yes)? Frequency of alcohol use was ascertained by the item: during the past 12 months, on how many days did you drink alcohol (0 ¼never; 1 ¼a little, defined as 1-2 days a year to 2-3 days per month; 2 ¼a lot, defined as 1-2 days a week to every day)? Drug use was ascertained by the item: during the past 30 days, how many times did you use marijuana (0 ¼never; 1 ¼at least one time)? Depressive symptoms (coded as a scale) were assessed by the 19-item version of the Center for Epidemiologic Studies of Depression Scale (CES-D). Number of health symptoms (coded as a count of the conditions experienced once a week or more) was derived from questions about the frequency of experiencing 20 health symptoms over the past 12 months (e.g., headaches, stomachaches, chest pains, dizziness, poor appetite). BMI (coded continuously) was calculated by dividing weight (in pounds) by height-squared (in inches). Parent-reported measures. The Wave 1 parent survey included a collection of measures on different dimensions of health status and health related behaviors of both the adolescent and parent reporter (usually the mother or female head of household). Total number of health problems of the child was assessed by questions about the presence of six current health problems: obesity, migraines, allergies, asthma, alcoholism, and diabetes (0 ¼0 health problems; 1 ¼1 health problem; 2 ¼2 or more health problems). Health problems of the biological mother and father were assessed by the same six items and summed to create a variable capturing total number of health problems of the parents (0 ¼0 health problems; 1 ¼1-2 health problem; 2¼ 3 or more health problems). Parent disability was ascertained by the item: are you disabled (0 ¼no; 1 ¼yes)? Parent general health status was ascertained by the item: how is your general physical health (0 ¼good/very good/ excellent health; 1 ¼fair/poor health)? Parental alcohol use derived from the item: how often do you drink alcohol (0 ¼ never; 1¼ a little, defined as 1-2 days a year to 2-3 days per month; 2 ¼ a lot, defined as 1-2 days a week to every day)? Parental smoking status was determined by the item: do you smoke (0 ¼no; 1 ¼yes)? Child physical or mental disability was assessed by two questions about physical disability (concerning difficulty using hands or arms and feet or legs) and by three questions on mental disability (concerning mental retardation, learning disabilities, and special education) (0 ¼no disability; 1 ¼any disability).
Outcomes: move status, move quality, and desire to move
We created three measures to describe participants' move status, move quality, and desire to move. First, we constructed a binary indicator denoting whether or not the adolescent had moved Census tracts between Waves 1 and 2 (0 ¼did not move; 1 ¼moved). Second, among those who moved, we created a continuous and a binary measure of move quality. Specifically, for each mover, we used Census-level data to determine the percentage of residents in the tract who lived in poverty. Census tract poverty estimates were derived for both the past neighborhood, from which the participant moved from, and the new neighborhood, to which the participant moved. With these measures, we created a continuous score of move quality by subtracting Wave 1 neighborhood poverty from Wave 2 poverty. Thus, a negative beta coefficient can be interpreted as a move to a lower poverty neighborhood and a positive beta coefficient can be interpreted as a move to a higher poverty neighborhood. We also constructed a dichotomous measure of move quality based on whether the new census tract had a lower or a higher percentage of poverty compared to the old one. Finally, desire to move was derived from the parent-reported item: how much would you like to move away from this neighborhood (0 ¼no desire to move and 1¼ some or very much desire)?
Covariates
All adjusted models contained controls for sex (0 ¼female and 1 ¼male), age (continuous), adolescent self-reported race/ethnicity (0 ¼white; 1 ¼Black; 2 ¼Hispanic; and 3 ¼other) and, as measures of socioeconomic status, parental education (highest level attained by either mother or father; 0¼ college degree or higher; and 1 ¼less than college), parental occupation (highest level attained by either mother or father; 0 ¼professional or manager; 1 ¼technical, office, or sales; 2 ¼service, construction, factory, transportation, security, military, etc.), and parental receipt of public assistance, such as welfare (0 ¼ no and 1¼ yes). All covariates were taken from Wave 1. 
Statistical analysis
We fit a series of multiple logistic regression models examining the association between health status with move status (mover vs. not a mover), quality of move (moved to a census tract of lower poverty vs. moved to census tract with higher poverty), and desire to move (some or very much desire vs. no desire). We also used a set of linear regression models to examine the association between health status and our continuous measure of move quality (i.e., change in level of neighborhood poverty). Across all models, each health indicator was examined individually to avoid problems with model fit due to multi-collinearity; thus, no predictors were entered simultaneously. All analyses were conducted in SAS version 9.2 using an analytic sample of 12,793 participants, who completed surveys in Waves 1 and 2, whose parents/caregivers completed a survey in Wave 1, and who had complete data on all relevant study variables. Missing on health indicators and covariates was minimal, ranging from 0% (for sex) to 7.9% (for parent highest occupation). Apart from parent occupation and education, all variables had less than 3% missing data.
Results
Respondents were generally in good health, though a large proportion reported having some health problems in the past year or engaging in risky behaviors. As shown in Table 1 , which presents descriptive statistics for all predictors and covariates in the total sample and by move status, adolescents in the sample self-reported being in good health (93.18% reported good, very good or excellent health). However, 16.69% had more than one health problem, 15.25% had a serious injury, 8.42% drank alcohol a lot, 13.51% used marijuana in the past month, and 16.92% had a mental or physical disability. Similarly, the majority of parents (85.32%) reported good, very good, or excellent health, though, 24.93% reported 3 or more health problems (in either parent), 13.09% drank alcohol a lot, and 28.73% were smokers.
Moving was a rare occurrence in AddHealth, with 3.8% of respondents (n ¼490) reporting a move in the approximate one year period between Wave 1 and Wave 2. In testing the association between each of the 16 health status measures and the odds of moving, we found slightly more than half (10 health indicators) were associated with move status (Model 1, Table 2 ). For many, the magnitude of the association between health status and moving was comparable to the association between socio-demographic characteristics and moving. For example, the odds of moving was 1.84 among youth who used alcohol a lot, compared to 1.78 for parents who had less than a college degree and 2.14 for parental receipt of public assistance. After adjusting for covariates, seven out of 10 of these associations remained significant (Model 2, Table 2 ). Specifically, children who reported more health related absences from school (OR ¼1.85; p o0.001) and frequent alcohol use (OR ¼1.61; po 0.02) were more likely to move. A significant and positive association was also found between depressive symptoms (OR¼ 1.58; p ¼0.001) and number of past year poor health symptoms and move status (OR ¼1.06; p ¼0.002). With respect to parent-level measures, parents who reported fair or poor health were more likely than those with good, very good, or excellent health to report moving (OR ¼1.40; p ¼0.02). In addition, parents who smoked (OR ¼1.62; p o0.0001) or reported that their child had a physical or mental disability were also more likely to move (OR ¼1.41; p ¼0.02). Even after imposing a Bonferroni adjustment for the number of health-specific tests conducted (adjusted p-value ¼0.003), we found that four (out of 16) health indicators (i.e., child health related absences, depressive symptoms, number of past year health symptoms, and parent smoking) remained associated with moving, with effect sizes ranging in magnitude from small (OR ¼1.06) to modest (OR ¼1.85). The magnitude of the association between health related absences and moving was greater than the association between all demographic and socioeconomic characteristics and moving, including receipt of public assistance (OR ¼1.76) and low educational attainment (OR¼ 1.44).
To evaluate further the magnitude of these differences, we calculated predicted probabilities of moving using beta estimates from these logistic regression models. In these analyses, which focused on the referent group (White females of average age and high socioeconomic status), the probability of moving was nearly double among those with many child health related absences (4.7%) compared to those with few absences (2.6%) and almost double among those with a parent who smoked (3.9% vs. 2.5% among non-smoking parents). Moreover, the absolute difference in the probability of moving was 5% when comparing those with 0 past year health symptoms to those with 10 symptoms or those with low versus high depressive symptoms.
For those who moved (N ¼490), the level of poverty in their old neighborhood compared to their new neighborhood was typically similar. For example, on average, the difference in poverty between the old versus new neighborhood was less than 1% (mean ¼0.09%; sd ¼ 12.41%). However, for some people there was a considerable difference between their old and new neighborhood; (minimum absolute difference ¼0.06%; maximum absolute difference ¼ 48.70%). More than half of the mover sample (55.10%; n ¼270) reported a greater than 5% change in poverty (in either direction; i.e., higher or lower) between their old neighborhood and new neighborhood; 33.88% (n ¼ 166) had between or equal to a 1% and 5% change; and the remaining 11.02% (n ¼54) had less than a 1% change in neighborhood poverty level. Cell entries are odds ratios (exponentiated beta coefficients), 95% confidence intervals, and p-values. Model 1 examined the unadjusted association between child-or parent-reported health status measures on move status (movers vs. nonmovers). Model 2 examined the effect of child-or parent-reported predictors on move status, adjusting for the following covariates: child sex, race, and age; and parent education, occupation, and welfare receipt. In both models, each predictor variable was entered into the model individually; thus, no predictors were entered simultaneously. In examining the relationship between health status and quality of move measured continuously (refer to Table 3), we found that a greater number of past year health symptoms was positively associated with moving to a lower income neighborhood (β¼ 0.005; p¼ 0.007), adjusting for covariates. However, parental disability (β¼ À0.058; p¼ 0.01) or fair/poor health (β¼ À0.053; p¼ 0.001) was negatively associated with moving to a lower income neighborhood (i.e., having a parent with a disability was associated with moving to a higher income neighborhood).
When we examined move quality using the dichotomous measure, we found that 49% of movers reported transitioning into a census tract with a lower percentage of poverty than the previous tract. After adjusting for covariates (see Model 2 in Supplemental  Table S1 ), only child reports of serious injury (OR¼0.48; p¼ 0.02) and parent fair/poor health status (OR¼0.44; p¼0.02) were associated with a lower odds of moving to a neighborhood with higher poverty.
Approximately 46% of parents (n ¼5906) reported some or very much desire to move. As shown in Table 4 , almost every poor health status indicator was associated with a greater desire to move, even after adjusting for covariates. For example, compared to people with good, very good, or excellent health, those with fair or poor health had 1.23 times the odds of having some or very much desire to move. Desire to move in Wave 1 was associated with actually moving by Wave 2, with those reporting some or very much desire to move having 1.98 times the odds of moving compared to those reporting no desire to move, even after adjusting for covariates (95% CI ¼1.58-2.48; p o0.001). However, desire to move was not associated with quality of move.
Discussion
The current study examined the independent contribution of health and socioeconomic factors to neighborhood choice, as defined by moving, move quality, and desire to move. In doing so, we aimed to complement extant studies, which have largely focused on the relationship between neighborhoods and health, in order to increase knowledge of the bidirectional relationship between health and neighborhoods. A secondary goal was also to examine the sorting of individuals by geography, which has been described mostly in theoretical terms and has been examined empirically in a small number of studies (Subramanian et al., 2007) , most of which have examined non-neighborhood based moves (e.g., moves between countries). We found that there does appear to be some evidence of neighborhood selection, with the health status indicators we examined oftentimes having stronger associations with move indicators than other demographic indicators, including socioeconomic status. For example, after adjusting for covariates, the odds of moving was 1.44 among youth whose parents had less than a college degree, compared to 1.85 for youth who reported more health related absences from school. Our results also suggest differences between parents and children in the quality of move by health status. For example, we found that a greater number of past year health problems in the child was associated with moving to a lower income neighborhood. However, parents with disabilities or fair or poor health were more likely to move to a higher income neighborhood. Thus, the influence of poor health on move quality was not uniform across all health conditions. Finally, we also found that almost every health status indicator was associated with desire to move, even after adjusting for covariates. Collectively, these findings suggest that neighborhood moving is influenced by health status and that prior health status may be an issue we must consider when interpreting results from neighborhood effects studies.
It is unclear why health status was not consistently associated with move quality in particular. As noted previously, we found that health problems among the children were more likely to predict moving to a lower income neighborhood, whereas health problems among parents were more likely to predict moving to a higher income neighborhood. Moreover, when comparing parents to children on the same health condition, we found several instances where the health condition was associated with move quality in adults, but not children, and vice versa. For example, child physical disability was unrelated to move quality, but physical disability in the parent was. Although there are a number of possible explanations for why health status could have a different relationship to moving indicators among parents and children, such as differential access to health services or understanding and reporting of health status, the source of conflicting findings is unclear. Given the dearth of prior empirical work on this topic, future studies are needed.
These results must be interpreted in light of the fact that moving was a relatively rare occurrence in our sample, as only 3.8% of adolescents reported a move in the past year. The low occurrence of moving was likely due to our examination of moves only during a roughly one-year period. Given the association between desire to move and actually moving, it is possible that those with some or very much desire may have been more likely than those with no desire to have moved in the subsequent years. Although a longer longitudinal study would have been more ideal to understand the relationship between health status and moving, our examination of the association between a broad array of health indicators and moving is useful because the outcomes likely occurred close in time to the health measures we examined. However, future studies should examine how incident health problems and specific health conditions predict future moves and examine neighborhood changes over a longer period of time.
Results from our study suggest that examination of health conditions and health behaviors may play a pivotal role in how people "choose" a neighborhood. However, much more research is needed to further understand the ways in which people may choose neighborhoods based on their health status, behaviors, or other structural factors. We envision several different possible areas for future research. First, future studies can examine the meaning residents attribute to a particular residential location and the duration of their intended move. This is an important line of future inquiry, as residence in a particular neighborhood may not be permanent, but rather temporary until particular circumstances improve (Piro et al., 2007) . Second, future studies can also more richly take into consideration changes in socioeconomic status, including family income, immigration status, race/ethnicity, and single parenthood over time. One of the main covariates that our study took into consideration was educational attainment, which has been consistently related to health (van Lenthe et al., 2007) . However, other dimensions of socioeconomic status, such as income, may fluctuate over time and have stronger relationships with moving based on some health conditions. Third, future studies should also examine how different measurement approaches and techniques can capture health in relation to moving. In our study, certain health measures were retrieved through self-report; however, as was reported in previous studies (Mackenbach et al., 1996) , using other assessments or medical diagnoses in tandem may be necessary to capture valid representation of certain health conditions. Finally, longitudinal studies are also needed to disentangle the complex relationship between neighborhoods, health, and residential mobility. By having repeated measures of neighborhood characteristics and health over time and being able to observe the predictors and consequences of change in neighborhood residence over time, longitudinal studies will provide crucial new knowledge to both quantify and separate out potential selection effects. To that end, greater use of propensity score approaches, which epidemiologists have not yet widely adopted in neighborhood effects studies but allow investigators to address possible unmeasured confounding (Joffe and Rosenbaum, 1999) , may also help to better disentangle selection effects, even in the context of an experimental study.
If health does influence moving, as our study suggests, how can we interpret prior and future studies describing a relationship between neighborhoods and health? Findings from the current study suggest that caution is warranted when applying a causal interpretation to both observational and experimental neighborhood effects studies. Results from this study suggest that because health status is associated with move indicators, empirical studies may over or underestimate the relationship between neighborhoods and health depending on whether they take into account prior health status. In some cases, estimates of neighborhood effects on health may be over-or underestimated based on selection or confounding as individuals non-randomly "choose" to live in different neighborhoods. To further advance the science of neighborhood effects and health, additional studies are needed to quantify the degree of potential selection resulting from healthbased moving and how prior health status may play a role in move and desire to move. Cell entries are odds ratios (exponentiated beta coefficients), 95% confidence intervals, and p-values. Model 1 examined the unadjusted association between child-or parentreported health status measures on parent's desire to move (some or very much desire to move vs. no desire to move). Model 2 examined the association between child-or parent-reported health status measures on parent's desire to move, adjusting for covariates. In both models, each predictor variable was entered into the model individually; thus, no predictors were entered simultaneously.
